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Abstract of J P1 1008087 

PROBLEM TO BE SOLVED: To reduce 
nonuniform brightness of a discharge tube and 
efficiently light the discharge tube by driving two 
piezoelectric transformers at the specified 
frequency voltage having the same frequency but 
180 deg. different phase, and applying these 
outputs to the discharge tube from its two input 
ends. SOLUTION: Piezoelectric transformers 12, 
14 are driven through driving circuits 13, 15 
connected to a power source 19, and the outputs 
are applied to the input ends of a discharge tube 
1 1 as high voltages V1 r V2 to switch on the tube. 
The driving frequency of the driving circuit 13 of 
the piezoelectric transformer 12 is controlled with 
a frequency control circuit 21 so that the detected 
value of a tube current detecting circuit 20 
becomes constant. The driving frequency is 
inputted to a phase inversion circuit 16 to obtain 
frequency voltage having the same driving 
frequency but 180 deg, different phase, and the 
driving circuit 15 of the piezoelectric transformer 
14 is controlled by the obtained frequency 
voltage, a switching element 18 is controlled 
through an output voltage comparing circuit 22 
and a driving control circuit 17 to hold V1 and V2 
in the same value. Nonuniform brightness of the 
discharge tube 1 1 having floating capacity Cx 
between the discharge tube 1 1 and a reflecting 
plate 23 is reduced. 



^20 



l«IMw}< — [ 

, - J * % 



Tf .c> 




Data supplied from the esp@cenet database - Woridwide 



(i» B*MWJr (J p> 



1-8087 

(43)£tfSB *Mtll*FCM8»l/l 12 B 



(51)IntCL 6 
H0 5B 41/24 
H02M 7/48 
11/00 



F I 

H0 5B 41/24 
H02M 7/48 
11/00 



z 
p 



S5S»3R m m?m&&4 OL (± 9 JO 



<2i)m**H 


♦SrBFFS- 162781 


(71)UI«A 


000004237 














(22) tame 


■sft* 9 *F (1997) 6^190 












(72) 






























cm mm 












«*DI5«K2ETB7#1^ 


















C74)ftHA 


3je* 





<54) BS^0>£;ffr] JE«h^>XCDffito&ftSLtJWft[HI» 



(57) [««JJ 

[MH] ttK»**«rr**ft&CC. (WIIF4E»K© 
h^>X 12, Hi, »1©IE1SJ-<7>X 1 2*** 

©»«»Mi£r iwn s # * fc«> o^Sto n % a h r & 

fl»ttH»IOnR2 1 4, NEflMttn 1 8 OfifitH 
E4ET£ffttH6aHBH 1 6 4, Ctl% 1 8 Olftffl^ 

^n-etL^^rsfct^cnsnT^-!ii6ieiss is, 1 5 4 * 

flfch&SifiA* -3ii4&5«tc»l©H:«hv>^ 1 2<D 
*[£*HHHBl-r *HBf 2 0 4, as i Ajy* 2 ©EE« F *7 > 

X 1 4CCA^^n^viil±^»T^NSg2 2, 1 7£ffi? 



as?? k c 




i m^n i ] fcmngk&mm l r 1 aaai* & h ajj l 
/c«ie* 2 #s&-7-&c m^rr £ts 1 mom 2 <z> 2 ooei 

Fv «Tia*l<DBE«h7>^*:9r»©JH« 
RWErMtt L, , hJM» 2 ©EE« h ^ >X 4: HMdS! 1 <£> 
tBS F*>*&HB»IHM— - CtMftft* 1 8 OftStt&M 
MSWEE-CWBl L t SulE^ 1 GMEK b •> > X coHi^At 

[IB#IS2 ] lBB»**«fl 1 #»ftfr6A* L* 
*Hi, BraflMWiRMW^S^^OJHIjffltte^*] BO 

jKffitaRjEr^fiifflSfi*si, mrfd i 8 o it tiffins 

[ n#a 3 1 mtamtmm v r 1 «W6A^ l 

*at, iwaEH^«»^^ 1 8 0 

tiHaa»«E*ajaiTsiB«B»*Rt , *Ma» 1 on 

i©BE*h^>x©iBttJBia»*«iffli-rs?st. ma 

W 1 Rtf»2©IE* h^>^OHdA«IE3&«H|-- J BJEK:ft 
4 J: 9 CCflfiUffl 2 ©IE« 1-7 > x CCA^J 2 ft ««£E«M 
«rr4*H&*«*4 c SEtt h 3 >X<D 

] IHaftMWflbt 1 A/J l> 

fc»BE* 2 *»T KB^l-S* 1 SCN*2© 2 

LET M% 3 £ fca>o»««[fl^ * ffl Mr Z> M«BRM» 

*ffitHS«'r4f*tBfet*s*St, NCI 8 0K«Ha#.H 

« f ^ > * tommm 1 o ximwem s n . ma* 2 

<DLE« h ^>J^<om^3W*2©A^*KHJtt3h4»« 

va h ^ >x(Diiw«iktinrr«fH£ . me* 1 » 

»»2©rE«h^>^OIH*«r£3WW -«ff:k:a*J:-5 50 



1 8 0 8 7 

[0 00 1 ] 
[0 00 2] 

Alt. ffiWh5>^*fflL^««|pHB*s»«3tirt» 

PB-T-8 - 2 7 5 5 5 3^&*fciE*©SaKOJ:^ fc. * 

©ffl^tH*©-** ^A^JT 4IRIMiW3B4BR 3 tir 
C(DJB»HIBBBl4tc*'raK, J±^h7>x3 
l(D2-^CDl^mffitu2^0^- b hv>X33, 3 4 

*«iBtTOEVddtcaiSLft:t>eE>"C*& Igtc, h 
h7>^3 3, 34W»(CX^^>^>7>^ 

L/rj«*««iaryi83 5 5cJ:«, j=E«b^>^*s l^SE 
ttMttK*ft£ L 2 &fgil*»[elieg 3 B CcA^?T^ 0 C O 
2fi«!gifiPlBS3 67&>6<Dmif(C<fcO. 
7>^^3 7, 3 8 *J=E« h 5 >X 3 i ©lawBaas 

7>X3 7, 3 8(D1 ycfflJt2:XWIC0^>^^^>^ 

i , ffim f ^ > x 3 l o» fflA*S«-c*«H»««jsS 

iEK«**'fe3 c <o 2 ^(D^mmm^sm b : > > 

X3 1C02 1 ^cWSfi 3 1a, 31b 5C5cStcefJJa 
■j"4«tcj:^r. JFE^h^>X3 1 <0 1 JKWWKttiE 
ffijfi^aiJh $ =M C i & ^ B C (D <fc 5 fiC L ri£* h '5 

>^3 1^3 2tc»t£3nfcffl^-^s^En»a-r4c 

¥8 -3 3 34 9-^a* , Ctt*«OiF.tti8. SBB-V-8 
4 7 2 6 5 ^&*TttJKI5a6tIE« h ^>XCD 1 »«CC 

[0 0 0 3 ] -A\ SSS > ^> > X ?fttt«!t«i: 
-r^lg!te[H]?S<f: OTtt. «BV8 - 2 0 7 8 3-^&«(C 
8KWWHIK4 2R^oU^*««IWHKI4 5 J 
^A*34a*o *te, ^(HWHI«4 2a!r»6«>ffi*3&s^ 
^>y»^4 3©V--*«tt»»3tl. FU-f >«W F 



3 

7>X44©1] tO—**** 4 4 a <£— ttttfffll 2 CD 

*4*^v*>y«^Q£*©««G>B*Qbia r 17* 
0, QiQb a rfli-til-eft h 8 a®^ 

xaW4 6 b©*s-X«:A*Stl*- h7>^^4 6 
aM4 6 bcD:a u £ d^*18BUCflf«3ti:r. ^ * 

4 4c «K1WB»4 7 ^O^ffi, H^:*»(i4 10 

[0004] cwiai»»jsSK*>nr, i^eiae 

<D (a) (OaKcfl»3WA*3*ifc«6, «f£MSJ|*I&S4 
2*>6BH6 fb> ©i^M^^^->^IK3 

6 0(c), ( d ) (OffiftmG <D ( a > ©fi#©t|i|H© 

( c) ©ft-Sf# h^>i>J* £4 6 a©*<-;*t<:H6 
(d ) ©fS*&Sh^>S?^4r4 6 b©^-XK*tl**l 
efe®3*i&3Jfc:<J:9. »1©— **»«4 4a<b*2© 20 

-^*S3B4 4 b KB&s&casawis. m 1 ©— ;x 

#*ffi*4 4 a £S2 CD -vta»S«4 4 b ttS^CCi£#fo 

4 c ©--tt&cKflwncciaie c e > (Dm^mmmmm 

tcJbtfcT & ^ X «©fStf C . t ©flUBPffitE* 

4 7 ©— *aCffllr*K:F4MU3*l4. 

[0 00 5 ] C C?J>fU3tc. i^^W^^^-/ h^tf 
KCf ^*ffi«T SSE5RB?a5 ilttt WMT- 2 9 7 9 
1 8^#**c«ffi#BB^3ttri>* n H7tt*©1B«E[ 

5 3;#Rt*&hr:i>& a |n|K«.5fett, SWtTlicn> 
><-*5 l3WKI*3tl, 0M.KB8 (c) ©«&JgM!T 

5teDC«KVO#A*J3*lTtr*4. aw*--* 5 ICC 
B, ttffiWT 1 ©«*©SEft**IB"r*H 8 ( b ) ©« 
tt*«*«W«^ V B F a*A?J 5 iiS b fiH*«MBl«^ 
VBFM\ SWtttfT l«CEPaS3M4ja«iR*JEVHF* 
*J»-*-fiiBP5Itta^ a v ^KTBF/Tm^fi 40 

m st s tb, st-^s s 4 wtisztmm 5 5 -a* 

*OiV«|ftXU-^«4»5 Q0>ttUM*tV StfA/>3 
tmstiWS (b) ©«RftiftHttMflrflf4VBF«A« 



«HM r -I 1 8 0 8 7 

KffcU BJB»ffl^WVBF©/i^daTm«ffc 
T£ e C©B#VBFCCjt*)HW8»T 1 KEDilH-«*H: 
VHFOMffiPifT^o C©ffflfflHCJ;0pa8 (d)©*JMt 

tf T 1 ©¥*S»ffiBlS 8 Cd) ©LTm-C*3h4. H 
9 (a) fr&B9 (d) B, ««S-»ST3HEftT*» 
6©B8 (a) (d) fcRLHs-*#*;jVJ\, 

i tctm-r v h f ©&•»$ m*m t s -sr i * s . 

c ©9IRIII £ 5&S ' < * ^ ©KBBc ff fflS^PJ C clE» 3 *i fc 
[0 00 6] 

WSJ* 1 ©MJ&SB. S^^8c«e©»^&CBM3ii©!Hp|B 
¥8 2 7 5 5 5 3 ^ 3 3 3 4 9 ^ ^ 

¥8-4 7 28 5 ^©^«©««CIBB h > >^ 4!R«J 
0 , »««©)- a r«K W tc^mE^r EPtt 1/ T ftfe'^@^^T 

BiSJS^ffi < a «o , *flBPf©lSfE«£ ffifEWTKlStf 6 

»r* f J , 13HS¥6 - 2 0 7 8 3 -9©«Ktt«£*jS*J 
^fo, W^fi*BJB¥2 -9 7 9 1 6fl'© 

3 «TttB^^^ ^©»ffi*— SCCfiSoJ; -5 tc$ljffl L fcJ^ 

©sweioiBK^ahSffaeatccjior, a^i? 

flKSB, BIO (a) CD«ficfto-C^&. fif^r, mi 
^^Jffi 3 tx 4 C ^ tcft 5 , 3Kffi®^ ^ 6£JW«6c«ifc 

[0 00 7] $/c, »2©W«S^B, SW2«©*t«30»6 

*r9tti**T*-s. foitfiii, SkflESftcEiaiasns 

WEEaW < ft 4 i ft^ft 4 6E W«<??Rfl vm% 3 ti * i** 

e«c®£^actiiitP C <h tc J; ^ r C ©ffiSSft* ftittffi 
tix+^ftWitSi ( 1 ) 
W- ( 1/2.) XCxV ? - C 1 ) 

B, i^eficr:iJjn3h4«tE©2*«:J:b«L/. ifc, SJt 
a»©jsiaj«»«c ± , twwr©Entti«tE3&iis< 4 



5 

[0008] *3©piiki&», tttt h 
;j-r &fcB 2 o©fE^ h 2 o© 

n:« h -®B»js«»-c««rr4 £ racial 
^6A*3hS2 -3©EE« F * > xcoWttflfflSS WW— 

>^tl t 2 (Dfttmm&agL t *©#wBfc«:tf h-o% 
< ^rui*, »w©ib»«e**t > 

[0 0 0 9] *«!«©N»BC:ft6<Z>HMtJWaL, E 
[0010] 

(cHi AT 4* 1 StrtB 2 © 2 o©EtE h 5 > * £«£T 20 
U *2©£Eah^>^*» I ©JEW f ? 

*i©t£*h^>x©a^*sc«e©»i©A 

1?©3g 2 © A*> Kfcfc 6 EltfJU L X M IfiSSc^S * «S*TT * C 

m&o t *2©2^©iB«F^>*£, uri©(±i§i-^ 30 
©««»©*£ 1 8 omiWEfc-rattraKiK^Ri* 

^|jii^r*^^ 0 3&(c, ffj^l©JE'^hv>^©m 

1 © Afimc mm 3 irasar 2 ©feu i- 9 > * 
©m*#« 2 © A^ccRpflj ^ ft ^Mf t . wefts 

*Cc«k*i««MW -SiMflMcittlfll 1 ©IEW b v > 
*©«E*iWWT*-FR£ . WE* 1 &tffl 2©K?I h 40 
•5 > ^©HWiBBWH— 5 J: 5 fc 3*1215 2 ©E 

« f 7 > * fc a* m&zmm? *>^m t 

» 1 ©j e« f s > x ©bmmssns ^snarr £ ?s £ , m 

2Sm 1 R^i 2 (DEM F 3> > X©fflyj®t^lHI *SFEiL 
J: 5 fiCmTlfl^ 2 ©DEW F v K A/J $ ti^*FP* 

[OD 1 2] c©J:0«c, ESh7>^2-^flJU 
— *©EEfB F 3 >x tt, ttm*©iWff 3&s— S4 tt &*£(c 



#IH¥ 1 1 8 0 8 7 

6 

#©Et£ F ^>^©lU*«BE£JSi«K#BI— -CffctBtf 1 

aishs©-c. cft*FE«F^>*a>sw;7j3ft4«H: 

tft«OH4 ^fcA#»lc*ii**iA*T4 t 4K J: 

6 SSftiAt? yS?S©fl:€r« 6 ^' c i ft 
0. ttm©Klte6«HKKrfr«. 
[0013] 

«©»i©ysJS^«©UKSHr*4. WHCcteCi-c, SSc 
S« 1 1 ©— *©A*WcttE« h 5 >^ 1 4©ffl»«( 
***3h, «*©A*ttecB«8M(ttfl[pJtt2 0*-0 
LrjE«h^>^ 1 2©tBAM#8Ett3ti&. fJ^rE 
if^y^H, 1 2B*n-€ e ft«»l 9KfSSS3tlfc 
.HidElSSl 5, 1 3KJ:^t:iE«p3ti*o *or. W» 

mm&Hm h^^H, 12 ©ffi/jBttt^mrat 

*50?S2 2 rttBteti, C©J:h*S^micJ: Offib«E« 

fmiass 1 7 AqnaDR 1 9 husks ttfc* -f » 

f!84t>, jMnBRHOB 1 5 's©HHR«t» 

— *6cA*stiawaE. V2«ft««i io«r»*cA.* 
sni*n-"c*o, *rev iiV2»j«*»ttim- -rw. 

«i 1 t©WK»jiES*cx3w#jaE'r*. 

[0014] C©1tl3ttcj:n«, ^-f v*>^*+l 8 
#t*>3*i*C<f*5t#Ce:tt, S*l 9«cj:9SIKttiaJK 
13. 15 WWnEl h ^ >X 1 2 , 14 ^rKlft 
*©ffl>jlW*^*«tt 1 l«C«R:*{Rie , r4; C© 

Hjieismsi iec»n£SttBV«ffittimBrB2 

0 (cauii&tr A:ae» t c ommffi;fotimi&2 0 -cttm 1 

2 1 fcA*T^ 0 a^'H:^ F 5>^BHM h ^>X4IR 

»$«[n]ffi2 i», flrtMfl l «ca*iS««tt36*ffia 
©Mr- -*fc«c* J: 9 tcJE^ h7>^i2 %iti6^SJ5l 

*»o&E©w«J*m*-j-*. c©^?si!c$fjfiuyss2 1 

1 2 tcAv03*l£o Hi*F 1 2©m>j3&SB«ife«fe 
HHB2 0fcA*Sh, KK. JWflf 1 HcEffiraSft 
^ 0 b/diot, ttSSl 1©— ^cA^J-T^EWF^ 
>^s l 2©ia/jtt. jBc«® l l ic*ft^««s{fi^-^ic 

[ 0 0 1 5 ] — A\ fES h^Xl 4©R5tt««SjKBH: 

if7>x i 2 ii«--effl*B*s i 8 o»att-3-rt*ftw 



(5) 



¥ 1 1 8 0 8 7 



titemmommte h ix-^mt £ tide < < a & Q c <£> 
4»m— ©wafBweiw-icii^-cts. l*u be 

4 OttLtJB^WfcAS < &Srt»*W*#l*fC/jNS < 

Wffc3*iSfcaMJ£*l^>;* 1 2£IBgh^>* 1 4 

>^ ] 2©Ktf?iKH:±H:fBF'5>X 1 40ffi*WH:*fB 
EttffiMB 2 2 fc <fc 0 JtMtm*, C OlB*«ffiJt«H 
g£2 2©it-«W«©e^*IBtt«BEIW»ia» 1 7 fcAA 
L/ . IBttrtKfEWJflPlPlB 1 7 K J: r*« 1 9 & nua 
I/SI 5fcA*3h**;fr*;W »*>:Wft+l 8** > 



[0 0 1 6 3 coWteWaittT^JlKcJ:*). ttWSfi I 
0PNKCB, t?ffiffl*n 8 0KSft-7fcS 

(1/2) xcx (VH) 1 - (2) 

«£ (1/2) VH (0-peak) WAASh. tt#©A/J» 
K ( -1/2) VH (0-peak) 0«EE#MU3ft£#Ct 



2x (1/2) x (C/2) x (VH/2) 



(3) 



<fc&0* tt««(D>tfll!l*'6lSHE*A*-ra»^©l/4 
CC&£„ 20 

[0017] nmmctfTLti&mmz, t# bt 5-207 

8 3 %^KUndE>tt«ff<DA^ff»r A «H 6 < e ) 

<Dt i©JMiBr(i, H3® (a) ©jftc&S, gfc. fifc 
6Jft^<D«ffi&EI3tD (a) ©««:»#tca* B 1^6 

(e) (DtziDmrnx-iWimmmmstizmmn 1 
ms*. t 1 ojwfaii isi««cia 3 ta> oat&jjflrKft 

6»a»jtcc**i«**tt. 1^3 < b ) o&tc&o, sic 

»«:«ti W 3 (c) ©«fc&&fctf>]R* 
«©W«OA*tt*6fik*B3S*l 8 0flE»a4tttE*A?3 
[0013] *(CH 2 £f£>3 L r*«!8<D^ 2 CD^teCD 

1 1 ©ft//©A»*fCttlf« h7>^12 ©m^fflj^ra 

*&ffl[Pliffi2 0 BttK 3 ti. rtto f ; Ccft^B 1 1 
#iffiT£lWFSi&a^>^2 4<b. LOiMffl'fe>t2 

w*mimmmm%2 iecA>ULrc*a. 

[0019] CC7;M2(Z)IEEmb 1 2*iE«I-r5JS 

'JlRvfMfl 10K^:i^t, C©BBt«Sffi^>^2 



S32 1CCA*^S 0 IWBLfcJ:9ecH:»h-»^lt tE 
©ii-c— 5^tctt« J: 5*CIE« h -5 >^ 1 2 «rRDr^«ja 

*«-^E«cMis»*w*'r*. c©s?g^*ij»t3iK2 i 

f>>X 1 2KA*3ti, MiC Eimb5>X 1 Stcj:^ 
[0 02 0 ] 1 4*Hft-i-4J»«ll 

E'ih7>xi 4<z>K««ffifcra«tc«wfai3n-5 0 ofc 

PHI©AAIII*6ftfB#l 8 0*«t«WJBft«AA3 
*i. ]^WOffKt?^dsffiSi3*i4c:itc?a:4 0 
[0 0 2 1] 

C»Hoa*»] J£Lb«MH t> ^J: 0 ec^^niB. fll 1 SiO' 
02 <DJ+/^ h ^ > X ^r^tl^tl 1 8 0 KafB#.«lQc ^> M 

an rKHp-r a c <t cc <t o , srE* f ^ > ^ 
WDiWflDAAWcA^j-r * c ct -c, a««cMf act? ^ 

SHSM'fS C *fc. CltitCjiOHWttKElJ 
ttrr ««BEaW G m tc*f 0 r Bfi < ft 0 , J: < felt 
ft*. 

mi &mtm% ^rrm -e * 5 B 



C6) 



nm~¥ i 1-8 08 7 



9 

i m s j 2 okm^hhh r * * . 
[■6] ufcmztetew&iM^mmmT&z. 

[87] ffiJl^30IBItvSB^BIRiarA«. 

[Ml 0 ] hOUWBI-C**. 

[HI 1 3 ff«h^>^©*ttfl««iflJIJt©Hff* 

1 1 fiW« 5 



10 



1 2. 
1 3, 
1 6 
L 7 
1 8 

1 9 

2 0 
2 1 
2 2 
2 3 
2 A 
2 5 



10 



1 4 Elh7^ 
1 5 HttHB 



BOfflR 

KE&fflHUB 



[Mil 



21 



19 



18 lv 



17 



J6 



15 




[H2 3 



,19 



13 

y- 



.21 



I 



^ 

wggagg I — j 



13 12 



,17 



,16 



15- 



24 



V1 HE 



T 



14 



nira» 




^22 



Cx 



nmw- 1 i 8 0 8 7 




33a 



[H4 3 



33 



33b > 

37 



36 t»g» 



~~ P 33c 34c 



c 

/7T 




— ?C — 

35 




31a i&iiHeii 

31 £E«h5^^ 



38 



31c 2%«ra 



'"L-32 



31a o.0A3bi»BP 



GND' 



AAA 



31 b -noaa^ 



1 -8 08 7 



(a) _n_ 
c b> _n_ 

(oj Q 

( d ) Q 



( e) 



[H6] 

_n n_ 



_TL 



i 



A 



J~L 



IT 



Jl 



1 



(4) 



[Hfi] 



0--- 



VRF 
0 

VHP 
0 



LT 
LTm 



t t 



t2 



-f-Tm 



•* ""TBF H 

J 



ir 



THF 



in 



1 



[^71 



ST I 




T - 



( I 

I I 



vT2 



r 



! 



vTM 



J 




C9) Wbf- 1 ] 8 0 8 7 

[Ml 1 3 

mm, 




f imjessft 



